The synthesis and accumulation of nitrite has been suggested as a causative factor in the inhibition of legume nodules supplied with nitrate. Plants were grown in sand culture with a moderate level of nitrate (2.1 to 6.4 millimolar) supplied continuously from seed germination to 30 to 50 days after planting. 
was only 12% as much nitrite in nodules formed by NR-R. japonicum as in nodules formed by NR' R. japonicum, and growth and acetylene reduction activity of both types of nodules was about equally inhibited. In a comparison of eight other NR and NR-R. japonicum strains, and a comparison of G. max, Phaseolus vulgaris, and Pisum sativum, the concentration of nitrite in nodules was unrelated to nodule weight per plant or to specific acetylene reduction activity. The very small concentration of nitrite found in P. vulgaris nodules (0.05 micrograms NO2-N per gram fresh weight) was probably below that required for the inhibition of nitrogenase based on published in vitro experiments, and yet the specific acetylene reduction activity was inhibited 83% by nitrate. The overall results do not support the idea that nitrite plays a role in the inhibition of nodule growth and nitrogenase activity by nitrate.
Nitrite may play a role in the inhibition of growth and N2 fixation by legume nodules supplied with nitrate. Support for the inhibition of N2 fixation comes from demonstrations of the in vitro inhibition of nitrogenase by nitrite (6) and the in vitro oxidation of leghemoglobin to ferric leghemoglobin by nitrite (13) . However, there is relatively little evidence for nitrite accumulation in legume nodules when plants are supplied with nitrate.
I recently reported a significant negative correlation between nitrite concentration in soybean nodules and nodule mass per plant (15) . When nodules were formed by R. japonicum lacking NR2, much lower concentrations ofnitrite were found in nodules (15) In the work reported here, the relationship between nitrite accumulation and nodule growth and activity was explored using additional R. japonicum strains and NR-deficient mutants, and two other legume species. In this paper, the accumulation of nitrite in nodules after long-term (5) (6) (7) Analyses. Acetylene reduction activity was determined using four to six modulated roots incubated in a jar with 10% (v/v) acetylene and periodic sampling and analysis of ethylene (14) . Extraction and assay of NR (15) and nitrite reductase (16) were the same as described previously. Nitrite concentration was determined using 1 g samples of freshly picked nodules (15) . Nitrate, amino N, and ureide N concentrations were determined using ethanol extracts ( 15) .
RESULTS
In the experiment illustrated in Figure 1 (Table II) . However, nodule weight as a proportion of shoot weights was reduced by 50% and acetylene reduction activity was markedly inhibited with this relatively low nitrate supply.
Among the three legumes, the inhibition of Phaseolus nodules was greatest with a 51% decline in nodule weight and an 83% decline in acetylene reduction activity when plants were supplied with 6.4 mm nitrate (Table II) (Fig. 1) (17) . At the higher concentrations of 0.4 Mg N02 -N ( Fig. 1) (Table II) unless it is concentrated in bacteroids. This latter possibility is unlikely because bacteroids lacked NR and had nitrite reductase activity (Table II) .
The results are consistent with recent conclusions by others that there is very little nitrate assimilation in soybean nodules.
Ohyama (11) reported that after a 10 h feeding of 15N03 only 0.4% of the recovered '5N was in nodules relative to 36% in leaves and 36% in roots. Perhaps most of the nitrate absorbed by roots does not pass through nodules and, of that fraction which passes through nodules, little is unloaded. This suggestion is consistent with the finding of several-fold higher nitrate concentrations in soybean roots than in nodules (5, 15 
